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As final to your recent 

be jntf~r ..... ,orl :-'Anlll~A<:: and I 
n"",orno"t to further discuss our 

pleasE~d to travel this week to meet with your station and 
and this in detail. that matter we'd be 

and GE to these rumors. 

I trust that you a 

Chris Bernard 
Director - STa Retrofits 

hunt and look forward to 
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M: 804··334·5'094 
chrisb@tQ$hlbatic·pa.com 

This electronic message transmission contains infonnation from the Company that 

about it. I will 

intended only for the usc of the named above. If you are not the 
distribution or use of the contents of this prohibited. If you have received this eICC'lrOI1IIC 
immediately by replying to the address listed in the "From:" field. 

5:08 PM 

you sometime tomorrow. 
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Toshiba Intermountain LSB O .. ,..,n,.",..",1 

Continuation of Tnllnu,_, to your earlier 

Please find attached file list for 
services contacts. I understand that none of these 

for ReGENco steam turbine blade and/or 
are similar in scope to Intermountain 

trust that these contacts will you with the comfort that 
services under Toshiba direction. 

The 
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should allow 
attachment 

will excellent 

work in the field and have done this 

Chris Bernard 
Director STG Retrofits 
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schedule and 
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This electronic message transmission contains information from the Company that confidential and/or nnvil"""eil 
intended only for the use of the named above. If you are not the be aware that any clN"lo~nr,. 
distribution or use of the contents of this prohibited. If you have received this electron.ictransmission in error, please 
immediately by replying to the address listed in the "From:" field." 
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Thank you for my call this afternoon. 

our telecom this afternoon and as further TI"'''''~'AI_' to your earlier 

85 rows 

includes our 30" LSB reference 
unit to Intermountain and the Joint venture blade 

I trust that this email <>1.11"1 ................ items 3 and 4 to your ",<>t,,,,t<>,('t,r\n 

I should have the ReGENco contact ntn.f'rn·",ti,.,n which should item 1 and to have 
to you 

Please do not hesitate to contact me with any 

much wants to work with you and the Intermountain team. I would be to travel to 
to further discuss our and address any concerns with your m<>n,;::"n",rn""1r team if you 

feel it would benefit our cause. 

Thank you. 

Have a and successful hunt! 

Chris Bernard 
Director - STG Retrofits 
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This electronic message transmission contains information from the Company that nmlnn"t~rv confidential and/or 
intended only for the use of the named above. If you are not the 
distribution or use of the contents of this prohibited. If you have received this eJeI~lrrlmc 
immediately by replying to the address listed in the "From:" field." 
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Chris Bernard 
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distribution or usc of the contents of this prohibited. If you have received this "I "'; U ume transmission in error, please notify 
immediately by replying to the address listed in the "From:" field. 
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As you may Toshiba has been r""t,rnfittir,n 

new STG success in the US and favorable 
turbine retrofit business in 2005 followed 
ReGENco in 2008. 
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NOTES: 

A 

MAINTENANCE SCHEDULE 

1. IGS START DATES ARE SHOWN AS SATURDAYS, BUT ACTUAL 

FRIDAY EVENING. 

5 

SHUTDOWN Will USUALLY OCCUR AFTER PEAK ON 

2. IGS END DATES ARE MONDAY. UNITS TO BE AVAILABLE FOR FULL LOAD ON END DATE AT 07:00 
3. IPSC HAS REQUESTED A SIX WEEK OUTAGE FOR UNIT 2 GENERATOR REWIND AND LAST STAGE TURBINE BLADE WORK. 

THE OUTAGE WILL OCCUR IN FALL 2010. 

MAJOR See note 4 

STS 

4. SINCE UNIT 2 WilL HAVE HAD THE LONG OUTAGE IN FALL 2010, WE DO NOT ANTICIPATE TAKING A SHORT UNIT 2 OUTAGE IN SPRING 2011. 

IGS 30 MAJOR 

IGS 9 INSPECTION 

IGS 30 MAJOR 

IGS 9 INSPECTION 

IGS 30 MAJOR 
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Remarks: 

Dept. 

Vendor: Account No 

Work Order No. 

ect No. 

unit Noun # 
Selle 

Manufact i Cost 

1 
Unit 2 
and installation for 

turbine last stage buckets 
2010 outage. 

1 
Unit 1 LP turbine last stage buckets 
and installation for 2011 outage. 

TOTAL ESTIMATED COST 
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MECHANICAL DYNAMICS & LTD. 
29 BRITISH AMERICAN BLVD., NEW YORK 12110 
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Comparison of IPP's erosion to erosion measured on a 33 .5/1 D8 turbine where LSBs were 
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April 7, 2008 

Comparison of IPP's erosion to erosion measured on a 33.5" 08 turbine where LSBs were 
replaced (continued). 
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• Visual nSI:JeCIt/on 
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GE 30" LSB Failure Analysis 

N"ODAL SOLUTION 
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Resonant Stress Distribution 
Mode B, f = 421 Hertz 
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Unit 1 LP Turbine Outage Repair Options Comparisons 
Repair/lnsp New L-O LP Retrofit GE LP Retrofit 

new L-O yr 10 Hitachi 30" 34.5" Hitachi 33" 
Costs (2010 Outage) A B C D 

L-O bucket replacement $5,885,605 
upgraded packing & rings $467,482 $467,482 
packing & ring installation $54,000 $54,000 
diaphragm repair (15th & 16th) $881,540 $881,540 
rotor bore US inspection $150,000 $150,000 
packing alignment $68,250 $68,250 
dovetail phased array insp $61,000 $37,500 
L-O cover removal, insp, replacement $407,850 
Total - Maintenance Repairs $2,090,122 $1,658,772 

LP Turbine retrofit ( 3 sections) $40,673,000 $27,300,000 
PV L-O bucket replacement (yr 10) $4,400,137 

Typical outage 30 days (28+2 startup) 
2010 planned outage length (days) 35 42 42 42 
2010 outage extension (days) 7 7 
Outage extension cost $5,651,931 $7,560,000 $7,560,000 $7,560,000 

Total Costs $14,232,312 $16,763,149 $48,233,000 $34,860,000 

Annual Savings 
NPHR improvement (Btu/kwh) 42 47 67 108 
L-O stage efficiency $61,249 
Turbine seals & packing $494,705 $494,705 
Improved steam path & L-O $789,173 $1,272,099 
Annual coal burn reduction (tons/yr) 12,760 14,340 20,355 32,811 
Annual C02 reduction (tons/yr) 30,879 34,702 49,260 79,404 
C02 reduction savings ($Iyr) $0 $0 $0 $0 
Total annual savings $494,705 $555,954 $789,173 $1,272,099 

Project Cost 
PV total period savings $4,230,410 $4,754,175 $6,748,511 $10,878,196 
NPV -$10,001,902 -$12,008,974 -$41,484,489 -$23,981,804 

Ecomomic Factors 
Payback period (total costs) 28.77 30.15 61.12 27.40 
Payback period (upgrade costs only) 1.05 11.52 51.54 21.46 
Rate of return (total costs) -13% -14% -22% -13% 
Rate of return (upgrade costs only) 101% 0% -20% -9% 

Legend 
Option A New packing & rings, planned steam path repairs & inspections, inspect L-O covers 
Option B Same as Option A with replacement of L-O buckets provided by Hitachi 
Option C - New (upgraded) LP turbine steam path provided by GE 
Option D - New (upgraded) LP turbine steam path provided by Hitachi 33' LSB new inner shell 

Evaluation Criteria 
Outage year 2009 
Escalation (%) 3.00% 
Cost of Money (%) 6.04% 
Evaluation Period (yr) 10 
NPHR 9500 
Net Capacity Factor (%) 90% 
Replacement Energy $50.00 
Fuel Cost ($Iton) $38.77 38.77 
Fuel Cost $1.66 1.66 
C02 tax ($/ton) $0.00 

FY 06-07 Production Values 
Total fuel cost ,000's) 231,047.0 
Net station generation (gwh) 14,686.0 
Total coal burned (ktons) 5,959.9 
Coal HHV (Btu/I b) 11,686 
NPHR (Btu/kwh) 9,491 
Net Capacity Factor (%) 93.1 
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Unit 1 LP Turbine Outage Repair Options Comparisons 
Repair/lnsp New L-O LP Retrofit GE LP Retrofit 

new L-Oyr 10 Hitachi 30" 34.5" Hitachi 33" 
Costs (2010 Outage) A B C D 

L-O bucket replacement $5,885,605 
upgraded packing & rings $467,482 $467,482 
packing & ring installation $54,000 $54,000 
diaphragm repair (15th & 16th) $881,540 $881,540 
rotor bore US inspection $150,000 $150,000 
packing alignment $68,250 $68,250 
dovetail phased array insp $61,000 $37,500 
L-O cover removal, insp, replacement $407,850 
Total - Maintenance Repairs $2,090,122 $1,658,772 

LP Turbine retrofit ( 3 sections) $40,673,000 $27,300,000 
PV L-O bucket replacement (yr 10) $4,400,137 

Typical outage 30 days (28+2 startup) 
2010 planned outage length (days) 35 42 42 42 
2010 outage extension (days) 0 7 7 7 

extension cost $5,651,931 $7,560,000 $7,560,000 $7,560,000 

Total Costs $14,232,312 $16,763,149 $48,233,000 $34,860,000 

Annual Savings 
NPHR improvement (Btu/kwh) 42 47 67 108 
L-O stage efficiency $61,249 
Turbine seals & packing $494,705 $494,705 
Improved steam path & L-O $789,173 $1,272,099 
Annual coal burn reduction (tons/yr) 12,760 14,340 20,355 32,811 
Annual C02 reduction 30,879 34,702 49,260 79,404 
C02 reduction savings $0 $0 $0 $0 
Total annual savings ($/yr) $494,705 $555,954 $789,173 $1,272,099 

Project Cost 
PV total period savings $4,230,410 $4,754,175 $6,748,511 $10,878,196 
NPV project -$10,001,902 -$12,008,974 -$41,484,489 -$23,981 ,804 

Ecomomic Factors 
Payback period (total costs) 28.77 30.15 61.12 27.40 
Payback period (upgrade costs only) 1.05 11.52 51.54 21.46 
Rate of return (total costs) -13% -14% -22% -13% 
Rate of return (upgrade costs only) 101% 0% -20% -9% 

Legend 
Option A New packing & rings, planned steam path repairs & inspections, inspect L-O covers 
Option B Same as Option A with replacement of L-O buckets provided by Hitachi 
Option C New (upgraded) LP turbine steam path provided by GE 
Option D New (upgraded) LP turbine steam path provided by Hitachi 33" LSB new inner shell 

Evaluation Criteria 
Outage year 2009 
Escalation (%) 3.00% 
Cost of Money (%) 6.04% 
Evaluation Period (yr) 10 
NPHR 9500 
Net Capacity Factor (%) 90% 
Replacement Energy ($/MWh) $50.00 
Fuel Cost $38.77 38.77 
Fuel Cost ($/mmBtu) $1.66 1.66 
C02 tax ($Iton) $0.00 

FY 06-07 Production Values 
Total fuel cost ,000's) 231,047.0 
Net station generation (gwh) 14,686.0 
Total coal burned (ktons) 5,959.9 
Coal HHV (Btullb) 11,686 
NPHR 9,491 
Net Capacity Factor (%) 93.1 



Miscellaneous Purchases 

Spare Stator Bars 

30 Ton Crane 

Unidentified Projects 

Modicon Upgrade 

endilure 

Concrete Circ Water Line Renewal' 

BFPT Control System Replacement 

Repair of External Horizontal Chimney 

Stack Mercury Monitor 

Cooling Tower Stack Repair 

Sludge Conditioning Modifications 

PLC Upgrade to DCS 1/0 {Phase 

Unit 2 Bumer Injector Replacement 

Replace Obsolete Vibration Monitoring Equipment 

Ground Water Remediation 

Scrubber Reactor, Quench and Tank Overhaul 

Replace Recovered Water Pipeline 

Control Building HVAC 

Scrubber HVAC 

Primary Air Heater Basket Replacement and Seals 

Cooling Tower Mechanical Renovation 

Generator Rewinds 

LP Blade Replacement 

VFD Motors for Condensate Pumps 

Replace Scrubber Performance Analyzers 

Switchgear Replacement 

Generator Circuit Breaker Replacement 

PLC Upgrade to DCS 1/0 (Phase 

Stack Drains 

Generator Relay Replacement 

Stack Particulate Analyzers 

IP Turbine Dense Pack 

Stack CO Monitors 

Neural Net Boiler Optimization Controls 

Pulverizer Uprate - Rotating Classifiers 

Unit 1 Burner Replacement 

Superheater Tube Replacement 

AQCS to DCS System 

Reheater Tube Replacement 

Clean and Repair Bottom Ash Ponds 

HP Feedwater Heater Replacement 

Batteries and Chargers 

345 kV Breaker Replacements 

REDAC RTU's 

'otal Additions and Betterments 

Notes 
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Compliance Category - M 
Timing Code - 5 

GE Steam Turbines with Jethete material self shielded last buckets. 

a technical paper was authored to describe select customers with 30" and 33.5" last self-
buckets. GE, a review was conducted to better understand the conclusions drawn. GE is 

this TIL to inform all customers of GE and recommendations based on fleet historical evaluation and 
and to current recommendations for in-service last buckets. 

o 

C 

A - Alert 

5-

Code 

1 Prior to Unit 

2 At First 

3 Prior to 

4 At First C"'~)U"UI 

6 Next Scheduled 

7 

that may be beneficial to some, but not 
is at customer's discretion. 

Identifies maintenance nrf1lrtll-"''' for reliable 

Identifies the need for action to correct a condition 
may result in reduced or 

within a 

with the TIL could result in 
is mandated within a 

Failure to with this TIL could result in 
mandated within a time. 

Prior to Continued 

COPVRIGHT 2005 GE 

may be 

is 

GE in consideration of its sales and service relationship 
not within our and since operation of the plant 

rests with you. GE disclaims any for 
that may be to have incurred as 

breach of contract. breach of warranty. negligent. or is 
of applying information. 

1 



buckets are the final of ,~+~+<V,~ 
on Low Pressure Steam Turbines. These 

of and 

GE 
bucket 
included the 
use of advanced steam 

This 

1). One of these 
the introduction and use of Jethete base 

known as M152, for last 
material was utilized as a 

which was used in 
on the 
or a 

buckets. 
bucket base 
with stellite 

either a 

extensive into the 
of erosion rates, GE 

buckets that utilized this material 
without stellite shields. This was termed a self-
shielded While erosion is to be 

rpm units. 

GE has 
over 1200 

the material is to 
service life. Since the mid 1980's, 

has been on almost all 
of last buckets on 3000 and 3600-

fleet historical data on 
buckets. For 
was broken 

and self shielded 

over time as a function of in 
of 

failures in 
the results. 

1. loss failures have been identified in a total 
of over 700 installed rows of self 

shielded LSB's with a mean time to 
failure of ~ 20 years. 

2 of 6 

TIL 1521-2 

2. loss failure has been identified a total 
of over 500 rows of shielded 

LSB's with meant time to failure of - 25 years. 

2: Erosion Profile on a Self Shielded 
Material L-O Bucket 

3. failures have been limited to the 30" and 
the 33.5" 

4. 4 out of 5 failures identified in the self-shielded 
were found on the end 

LP-B row of their units. 

Loss 

5. was identified as the root 
cause of crack on failures 
where material 

it was determined that the nature 
of these failures can be site and that 

or mechanical factors maid be contributors. 

Bucket life is not defined on a time-based scale. It is a 
function of conditions and 
environment. which result 

1 1 



and 

• Low steam / poor inlet conditions 

• 

• events 

bucket area can reveal a 
excessive last 

stress corrosion 
material 

recommendations in for 
L-O Buckets for structural 

in 
recommendations should continue 
TIL recommends annuol 
monitor their 

and erosion 
or inserted covers, 
from these 

GE for 
recommendation relative to 

TIL-630. These 
be followed. The 

of L-O Buckets to 

include tie-wires 
bucket vanes, 

and 

to any need for additional or 
immediate corrective action. 

Customers should continue to follow 
steam inlet conditions and 

listed in their unit and 
Maintenance Manuals. 

Evaluation should be conducted to assess any 
torsional conditions that may the 

steam turbine. If contact GE 
service for review. 

In addition to these current GE has 
an ,iR-situ Non-Destructive Evaluation 

an assessment can be 
and how often this test 

machines. 

continued 
and will 

revisions to this TIL. 
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N 

~ ... ''''''' .. Skills 
NA 

Parts 
NA 

NA 

Reference Documents 
TIL 630 

Previous Modifications 
NA 

of Work 
NA 

M 

Contact your local GE Services .. "' ..... ~ .. ~ 
for assistance or for additional information. 

NOTE: would like to receive future TiLs 
contact your local GE Services 
assistance. 

t ,1 
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33.5" Mkl 
.. No vane over-twist 
.. Small tenon square 
sleeve and small nub root radii 
"Manual TIG welded Stellite 
erosion bucket 
material 
.. 422 SS 

.. EBW Stellite 
erosion 

bucket 
material 

.. 422 SS 

1 

33.5" Mklll 
.. EBW bucket material 
422 SS and a few self­
shielded Jethete 

staked tenon holes 
nub root radius 

30"CC 
Stellite Shields 

"Jethete 

of 6 

33.5" MklV 
"Over-twisted 

tenons and 
nub and sleeve 
"EBW shield and self­
shielded 

TIL 1521-2 

30" Self Shielded 
.. Jethete 
Self Shielded 



TIL 1521-2 

records. GE that the customer GE upon of 
this TIL. 

TIL I.Ol7lpllarlCe Record and FAX it to: 

TIL 
FAX: 844-3451 
Toll free FAX: 1-888-896-TILS 

TIL COMPLIANCE RECORD For Internal Records Only # 

Site Name: Customer Name: 

Customer Contact Information GE Contact Information 

Contact Name: Contact Name: 

Address: Address: 

Email: Email: 

Phone: Phone: 

FAX: FAX: 

Turbine Serial Number(s): 

I TIL Date: 

100% TIL 

Description: 

Unit Numbers: cription: Part Number MLI Number 

Comments: 

NOTE: If there are any redlined that to this TIL ,Jplemer FAX the with 
this TIL Compliance Record. 

FAX this form to: TIL 
FAX: 844-3451 
Toll free FAX: 1-888-896-TILS !1-888-8968/157) 
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TIL 1521-2 

the User Satisfaction below to us better serve you with accurate and 

Record and FAX it to: 

TIL 
GE Customer Services 
FAX: 844-6737 
Toll free FAX: 1-866-604-2668 

Serial Number: Date: 

1. How many after TIL issue date did you receive this TIL? 

1-5 6- + 
NOTE: If you would like to receive future TlLs by email, contact your local GE Energy Services representative for assistonce. 

Rate the based on a scale of 1 to 5, where 1 is Excellent and 5 is Poor. 

2. Please rate how well this document informed you of the technical issue. 

1 2 4 5 

3. Please rate the overall effectiveness of this TIL. 

1 2 3 4 5 

Comments / Suggestions: 

FAX this form to: TIL 
GE Customer Ti:: .... llllulogy Services 
FAX: 844-6737 
Toll free FAX: 1-866-604-2668 
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ELECTRIC POWER RESEARCH INSTITUTE 
3420 Hillview Avenue, Palo Alto, California 94304·1338 • PO Box 10412, Palo Alto, California 94303-0813 • USA 
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III. INSPECTION OF LAST STAGE BUCKETS THRU MANHOLE 

shut-down for short durations due to other 
exhaust can be made with little 

«nprtinn can reveal a number of 
related to the internal condition in the machine 

or 

be detected means of last 

1. Erosion - Excess erosion on the or 
buckets can be caused or mis-direction of water sprays, 
tended with a lower-than-normal reheat or because of water 
into the steam from an extraction connection of the last 

2. Water Induction - Serious mechanical 
duction. Visual of the last exists in the unit. 

3. chrome steel used for turbine buckets and dovetails is 
which is 

of a corrosive The most common cor-
rosive are sulfides which can be introduced into the steam 

carryover in steam, or as a residue left from a Another factor 
such is a warm, moist which is the condition found in the latter 

of a steam turbine. this cause may found in the covers, tie-wires, 
or vane. 

4. Mechanical Failure - Mechanical failures of vanes, covers, or tie-wires would be discovered 

5. There have been a number of instances when 
installation or a maintenance Such 

the steam and result in 

A. INSPECTION 

the value of the information which can be obtained such an 
with which it can and the severe consequences that may result from 

material has 
as it be­

to the last 

and other low pressure it is recommended that the last buckets of all units be 
the customer's convenience on an annual basis. This would consist of a visual in-

of visible from inside the exhaust hood of certain areas of the 
The areas should be 

1. Tie-Wires Brazed or welded tie-wires should be 
the fillet between tie wire and vane, or in the vane 
should be for evidence of tie wire cracks. 
the tie wire should also be looked for. 

for cracks in the tie wire, 
to the tie wire. Loose tie wires 
or other in the area of 

2. Loose Tie Wire Sleeves - Some buckets utilize tie wire sleeves held on bosses. These 
be for for and for sleeves which may be cocked 

buckets. 

3. Erosion Shields - Erosion shields should be and to uncover evi-
dence Visual can also reveal cases of severe erosion or failure of brazed 

3 
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in 

4 

4. Bucket Vane - The vane should be <onpPTPfl for evidence of or well 
as erosion. 

5. Peened Covers The covers should be ,,,,on.oo,,'-o"" or severe erosion of 
the covers or tenons. In any 

6. Inserted Covers Several huckets an inserted cover. Such covers should be in-
for erosion, cracks in the tenon, or 
covers would also be detected. 

of the cover between buckets. 

7. Dovetail The accessible area of the bucket dovetail should be <:npr1-pt1 for any of dis-
tress, of the wheel or dovetail or loose 

8. In the case of a 

9. should be n"'nn,~t",t1 for evi-

Problems in any of the areas described above can 
of a forced In may also be rmptc)matlc of other 

IV. INSPECTION USING BORESCOPE 

V. MAJOR UNIT INSPECTION 

A. VISUAL EXAMINATION 

1. on the covers, 
in any of these areas can be critical because 

in the 
is to rubbed. On the wheels and rotors, the 

fected zone may be more amount of metal removed 

2. Erosion 

a. Water Erosion Excessive water erosion can be caused or misdirection 
for extended with lower than normal reheat 

into from an extraction connection. 

1 



b. is noted on the gov­
is an oxide 

in the steam leads 
co:mrlOlln(l) can be an invalu-

3. Cracks can also reveal cracks in covers, vanes, or rotors. These 
thermal stresses, or stress cor-

and to 

4. Stress CorrosioIl The materials and stress levels necessary to build the efficient units re-

5. 

make various to stress corrosion if sul-
or are into the unit. Erosion 

rotors and shafts are all to stress corrosion 

To minimize the of stress corrosion 
lowed when main steam to avoid 
the turbine. The recommended 

must be fol­
contaminants into 

instruction book article. 

Chemical of the steam side of the condenser without ""'<"'u, 

clements of the should never be undertaken. All low 
be blocked off when chemical 
sian will result from fumes 
concentration when areas can be 
of concern are those areas which are not and are difficult to wash out. Such 
a condition exists when the fumes condense and run 
tails and other fit areas. 

from 
effective barrier. 

chemicals in the boiler may also be carried over 
and 

if resins become or is carried out 
ions or chloride ions to be introduced into the feedwater. 
in this area. 

bucket dove-

or some other 
to the turbine 

to install an 

entrainment or in the 
the turbine. Even low 

mechanism which ex-

attention 

Other sources for contamination include condenser use of less than distillate 
water for steam and leaks in steam lines used for process 

nantsare 
dation to 

that have built 
should be removed. It is 

water treatment. 

flow and the 
r1a,c>"c"~,,, be taken from the 

H."'~~'.~ whether contami-
and result in a recommen-

such as a in feed-

5 
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6. Removal 

gray satin 
pure nature 

CIJU.:>LL.:> from rotors and buckets 
Tests .nCll£""TP that the use of 220 mesh 

It 

it also contains a corrosion inhibitor. 

Some of the materials that have been tested in our were found to be inert 
tion, while in other traces of sodium chloride , which is detrimental to 
12-chrome our tests have indicated that sand and 

While inherent sturdiness of General Electric turbine buckets has been 

Blast 

affect the mechanical 
transverse 

methods and results in a much 
It reaches fillets and crevices that cannot be 

care­
Hand 

should be done after a visual and to any nondestruc-

Good has been obtained on industrial size turbines with a water 
to remove water soluble such as caustic. A combination of steam 

pare the exterior rotor surface 
appllLCU with caution since, without removal it is 
sure if all have been removed from the interior dovetail 
dum has been used owners to remove water soluble contaminants, General Electric cannot 
be held for the results or consequences of this More 
ic information on the water will be made available General Electric upon 

to that under circumstances of severe contamination with corrosive 
'"'pu"'£ca such as caustic, additional actions are to assess if stress corrosion 

cracks have such as dovetails. Ultrasonic 
in many cases to internal without disas-

or full rows of buckets may be in cases where the 
or where ultrasonic cannot be used ef-

of wheels may be 

B. NONDESTRUCTIVE TESTING 

There are several means available to test the soundness of the turbine rotor and 
ultrasonic test, test, and test or Each of these tests has 
its limitations and is more to certain areas. 

1. manufacture of buckets and has not had wide-
usage as an tool for an in service unit, because the defects 

tested for are not internal to the used to check the erosion 
shields on last buckets. 
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2 

3. 

4. 

more 
bucket and rotor 
been 

Areas that can 
inte­

General Elec­
and to de-

termine the of a crack in a rotor surface. 

to 
rotors are nor-

we rotors have 
<;:TlPt'rln,n conducted after about 10 years of service. after the first 

be in the of 3-1 0 years. The details of the 
upon whether the rotor has a bore. On rotors, an ultrasonic is per­

the external 
In these 

naf'r,nn of the bore 

surfaces. The extent of coverage is limi.ted 
more detailed examination is on rotors with a 

cases, would also include a visual and 
surface and an ultrasonic from the rotor bore. 
clear units with 1500 and RPM rotation differ 

recommendations for nu­
and are described in GEK 

72178. 

It is recommended that General Electric nPlr<on .. , be utilized for these 
tests. 

been established as a reliable 

CAUTION 

Erosion shields are of materials and must be tested a 

must be utilized in UC.:>UJll!'; 

netic materials such as in erosion It is also useful in 
test results. Trained should be used for this test due to the IJU.""".uu 

of results. 

The turbine rotors and 
and utilization of 

efficient life of the 

inj-Arnr.r>j-".rl nondestructive also can do much to eliminate the 
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2 3 

4. 

vane, covers, or 

5. 

1. 

2. 

3. 

to uncover .",uICH'r'a 

4. 

vane as as 
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3 3 

5. 

cover 

6. 

7. 

8. 

case a 

9. 

Power 

published in Technical Information Leiter is offered to 
organizati,on. However, the 

responsibility for its """"',""'5 
type, i.e. direct, consequential or special that 

strictly in breach of contract, in breach in 
organization result of applying 






